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SEQUENCE LISTING 

<110> BASF PLANT SCIENCE GMBH 
DNA LANDMARKS, INC. 
LAI, FANG -MING 
LANDRY, BENOIT S. 

<120> MALE FERTILITY RESTORATION AS A SELECTABLE MARKER IN 
PLANT TRANSFORMATION 

<130> 16313-0238 

<140> PCT/US03/26593 
<141> 2003-08-25 

<150> 60/405,654 
<151> 2002-08-23 

<160> 6 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1272 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 1 

atgccacaat ttggtatatt atgtaaaaca ccacctaagg tgcttgttog tcagtttgtg 60 
gaaaggtttg aaagaccttc aggtgagaaa atagcattat gtgctgctga actaacctat 120 
ttatgttgga tgattacaca taacggaaca gcaatcaaga gagccacatt catgagctat 180 
aatactatca taagcaattc gctgagtttc gatattgtca ataaatcact ccagtttaaa 24 0 
tacaagacgc aaaaagcaac aattctggaa gcctcattaa agaaattgat tcctgcttgg 3 00 
gaatttacaa ttattcctta ctatggacaa aaacatcaat ctgatatcac tgatattgta 360 
agtagtttgc aattacagtt cgaatcatcg gaagaagcag ataagggaaa tagccacagt 420 
aaaaaaatgc ttaaagcact tctaagtgag ggtgaaagca tct^ggagat cactgagaaa 480 
atactaaatt cgtttgagta tacttcgaga tttacaaaaa caaaaacttt ataccaattc 540 
ctcttcctag ctactttcat caattgtgga agattcagcg atattaagaa cgttgatccg 600 
aaatcattta aattagtcca aaataagtat ctgggagtaa taatccagtg tttagtgaca 660 
gagacaaaga caagcgttag taggcacata tacttcttta gcgcaagggg taggatcgat 720 
ccacttgtat atttggatga atttttgagg aatt<:tgaac cagtcctaaa acgagtaaat 780 
aggaccggca attcttcaag caataaacag gaataocaat tattaaaaga taacttagtc 840 
agatcgtaca ataaagcttt gaagaaaaat gcgccttatt caatctttgc tataaaaaat 900 
ggcccaaaat ctcacattgg aagacatttg atgacctcat ttctt-fccaat gaagggccta 960 
acggagttga ctaatgttgt gggaaattgg acjcgataagc gtgcttctgc cgtggccagg 1020 
acaacgtata ctcatcagat aacagcaata cctgatcact acttcgcaot agtttctcgg 1080 
tactatgcat atgatccaat atcaaaggaa atgatagcat tgaaggatga gactaatcca 1140 
attgaggagt ggcagcatat agaacagcta aagggtagtg ctgaaggaag catacgatac 1200 
cccgcatgga atgggataat atcacaggag gtactagact accttt<:atc ctacataaat 12^0 
agacgcatat aa 1272 
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<210> 2 
<211> 1553 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence for Cre recombinase 

<400> 2 

tgcgcagctg gacgtaaact cctcttcaga cctaataact tcgtatagca tacattatac 60 
gaagttatat taagggttat tgaatatgat caatttacct gtaaatccat acagttcaat 120 
accttagcag gtcaaatagt gaccacttga tcatttgatc aaggttgcgc tacgtaaaat 180 
ctgtgaaaaa ttggcggtgt tagtcctaca gatttcgcgt accacttagc accaccaatc 240 
aatcagaggt gaaaaatggg atattcaact gctaaagtgt ccactcatct tgagcttgag 3 00 
aaaaaccgtg gttactggcg ggcaaaaggg tttgatcgtg atagttgcca actgtcatta 360 
tcgcgcggtg aagagaaaat agaacgcacg cgcggtcgct ggcgtttcta tgacgagaac 420 
cataaacagg taaaggcaga gccgatcctg tacactttac ttaaaaccat tatctgagtg 4 80 
ttaaatgtcc aatttactga ccgtacacca aaatttgcct gcattaccgg tcgatgcaac S40 
gagtgatgag gttcgcaaga acctgatgga catgttcagg gatcgccagg cgttttctga 600 
gcatacctgg aaaatgcttc tgtccgtttg ccggtcgtgg gcggcatggt gcaagttgaa 660 
taaccggaaa tggtttcccg cagaacctga agatgttcgc gattatcttc tatatcttca 720 
ggcgcgcggt ctggcagtaa aaactatcca gcaacatttg ggccagctaa acatgcttca 780 
tcgtcggtcc gggctgccac gaccaagtga cagcaatgct gtttcactgg ttatgcggcg 840 
gatccgaaaa gaaaacgttg atgccggtga acgtgcaaaa caggctctag cgtfccgaacg 900 
cactgatttc gaccaggttc gttcactcat ggaaaatagc gatcgctgcc aggatatacg 960 
taatctggca tttctgggga ttgcttataa caccctgtta cgtatagccg aaattgccag 1020 
gatcagggtt aaagatatct cacgtactga cggtgggaga atgttaatcc atattggcag 1080 
aacgaaaacg ctggttagca ccgcaggtgt agagaaggca cttagcctgg gggtaactaa 1140 
actggtcgag cgatggattt ccgtctctgg tgtagctgat gatccgaata actacctgtt 1200 
ttgccgggtc agaaaaaatg gtgttgccgc gccatctgcc accagccagc tatcaactcg 1260 
cgccctggaa gggatttttg aagcaactca tcgattgatt tacggcgcta aggatgactc 1320 
tggtcagaga tacctggcct ggtctggaca cagtgcccgt gtcggagccg cgcgagatat 1380 
ggcccgcgct ggagtttcaa taccggagat -catgcaagct ggtggctgga ccaatgtaaa 1440 
tattgtcatg aactatatcc gtaacctgga tagtgaaaca ggggcaatgg tgcgcctgct 1S00 
ggaagatggc gattagccat taacgcgtaa atgattgcta taattagttg ata 1553 



<210> 3 
<211> 1818 
<212> DNA 

<213> Streptomyces sp. 
<400> 3 

gtggacacgt acgcgggtgc ttacgaccgt cagtcgcgcg agcgcgagaa ttcgagcgca 60 
gcaagcccag cgacacagcg tagcgccaac gaagacaagg cggccgacct tcagcgcgaa 120 
gtcgagcgcg acgggggccg gttcaggttc gtcgggcatt tcagcgaagc gccgggcacg 180 
tcggcgttcg ggacggcgga gcgcccggag ttcgaacgca tcctgaacga atgccgcgcc 240 
gggcggctca acatgatcat tgtctatgac gtgtcgcgct tctcgcgcct gaaggtcatg 300 
gacgcgattc cgattgtctc ggaattgctc gccctgggcg tgacgattgt ttccactcag 360 
gaaggcgtct t-ccggcaggg aaacgtcatg gacctgattc acctgattat gcggctcgac 420 
gcgtcgcaca aagaatcttc gctgaagtcg gcgaagattc tcgacacgaa gaaccttcag 480 
cgcgaattgg gcgggtacgt cggcgggaag gcgccttacg gcttcgagct tgtttcggag 540 
acgaaggaga tcacgcgcaa cggccgaatg gtcaatgtcg tcatcaacaa gcttgcgcac 600 
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tcgaccactc cccttaccgg acccttcgag ttcgagcccg acgtaatccg gtggtggtgg 660 
cgtgagatca agacgcacaa acaccttccc ttcaagccgg gcagtcaagc cgccattcac 720 
cc 999 ca 9 ca tcacggggct ttgtaagcgc atggacgctg acgccgtgcc gacccggggc 7 80 
gagacgattg ggaagaagac cgcttcaagc gcctgggacc cggcaaccgt tatgcgaatc 840 
cttcgggacc cgcgtattgc gggcttcgcc gctgaggtga tctacaagaa gaagccggac 900 
ggcacgccga ccacgaagat tgagggttac cgcattcagc gcgacccgat cacgctccgg 960 
ccggtcgagc ttgattgcgg accgatcatc gagcccgctg agtggtatga gcttcaggcg 1020 
tggttggacg gcagggggcg cggcaagggg ctttcccggg ggcaagccat tctgtccgcc 1080 
atggacaagc tgtactgcga gtgtggcgcc gtcatgactt cgaagcgcgg ggaagaatcg 1140 
atcaaggact cttaccgctg ccgtcgccgg aaggtggtcg acccgtccgc acctgggcag 1200 
cacgaaggca cgtgcaacgt cagcatggcg gcactcgaca agttcgttgc ggaacgcatc 1260 
ttcaacaaga tcaggcacgc cgaaggcgac gaagagacgt tggcgcttct gtgggaagcc 1320 
gcccgacgct tcggcaagct cactgaggcg cctgagaaga gcggcgaacg ggcgaacctt 1380 
gttgcggagc gcgccgacgc cctgaacgcc cttgaagagc tgtacgaaga ccgcgcggca 1440 
ggcgcgtacg acggacccgt tggcaggaag cacttccgga agcaacaggc agcgctgacg 1500 
ctccggcagc aaggggcgga agagcggctt gccgaacttg aagccgccga agccccgaag 1560 
cttccccttg accaatggtt ccccgaagac gccgacgctg acccgaccgg ccctaagtcg 1620 
tggtgggggc gcgcgtcagt agacgacaag cgcgtgttcg tcgggctctt cgtagacaag 1680 
atcgttgtca cgaagtcgac tacgggcagg gggcagggaa cgcccatcga gaagcgcgct 1740 
tcgatcacgt gggcgaagcc gccgaccgac gacgacgaag acgacgccca ggacggcacg 1800 
gaagacgtag cggcgtag 1818 



<210> 4 
<211> 1473 
<212> DNA 

<213> Zygosaccharotnyces rouxii 
<400> 4 

atgcaattga ccaaggatac tgaaatttca acaattaata gacaaatgtc agacttcagc 60 
gagcttagtc aaatccttcc cttacaccag atctctaaaa taaaagacat tttggagaat 120 
gagaaccctt tacctaagga aaaactagcc tcccatctga cgatgataat tttgatggcc 180 
aatttggcga gtcagaaaag aaaggacgtt cctgtcaagc gctccacttt cttgaaatac 240 
cagaggtcta tttcaaaaac attgcaatac gattcttcca <:taaaacggt atcctttgaa 300 
taccatttga aagacccaag taagctaata aaaggactcg aagatgttgt atcgccctat 360 
agatttgttg tgggggtaca cgaaaagcct gatgatgtaa tgagtcattt atctgctgta 420 
catatgagaa aggaagcagg tcggaaaaga gatttgggta acaagattaa tgatgaaatc 480 
actaaaatcg ctgaaacaca ggaaactatt tgggggtttg tcgggaagac tatggactta 540 
atagaagcta gaactactcg gcctacaaca aaagccgcgt acaatctttt gcttcaggcg 600 
acttttatga attgttgtag agcagacgac ttaaagaata ccgatatcaa gacatttgaa 660 
gttattccag acaagcacct tggccgcatg ctacgtgctt ttgtcccaga gactaagact 720 
ggtactcgtt ttgtctattt cttcccttgt aaaggacgat gcgacccgct gttggcacta 780 
gattcatacc tccaatggac agatcctatt cccaaaactc gaactactga tgaggatgca 840 
cgctatgatt accagcttct caggaacagt ctgttaggct catatgacgg gtttatctct 900 
aaacaatcgg atgagagcat ctttaaaata cccaatggac cgaaagcgca tttaggcagg 9€0 
catgtgacag cttcatatct ttcaaataat gagatggata aagaagccac gctctatggt 1020 
aattggtctg ccgcgcggga agaaggtgtt agccgtgtgg ctaaggctcg atacatgcac 1080 
acgatagaaa agagtccgcc ttcttattta tttgcgtttc tatcggggtt ttataatatc 1140 
acagccgaaa gggcgtgtga gttggttgat ccaaatagca acccttgtga acaagacaag 1200 
aatattccta tgatatcaga tatcgagaca ttgatggctc ggtatggaaa gaatgcagaa 1260 
ataataccaa tggatgtatt ggtttttttg agcagctatg ccaggttcaa gaataacgaa 1320 
ggtaaagagt ataagttaca agcaagaagt tcccgaggcg tcccagattt tccggataat 1380 
999agaactg cactttataa cgcgttaaca gcggcacatg tgaagcgccg aaagattagc 144 0 
attgtcgtcg gacgatccat cgacacctcc tga 1473 
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<210> 5 
<211> 582 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence for Gin recombinase 

<400> 5 

gtgctgattg gctatgtaag ggtatcaaca aatgaccaga atacagacct gcaacgaaac 60 
gctcttgttt gtgcaggatg tgaacaaata tttgaagata aattaagcgg aacaaggaca 120 
gaccgaccgg gattaaaacg cgctttaaag cgccttcaaa aaggtgacac actggttgtc 180 
tggaaactgg atcgcctcgg gcgaagcatg aaacatttga tttctctcgt aggggaatta 24 0 
cgagagcgag ggattaattt tcgcagtctt actgacagta ttgatacgtc atctccaatg 300 
gggcgttttt tcttccacgt tatgggtgcc ctggctgaaa tggaacgaga actaattatc 360 
gagcgaacga tggctggact tgctgccgcc agaaataaag gccgtattgg tgggcgacca 420 
cctaaactaa ccaaagcgga atgggagcag gccgggcgtt tattagcaca aggaatcccc 480 
cgcaagcagg ttgcattgat ctacgatgtg gccctgtcaa ctctgtataa aaaacacccc 540 
gcgaaacgag cgcatataga aaacgacgat cgaatcaatt aa 582 



<210> 6 
<211> 617 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence for Beta-recombinase 

<400> 6 

atggctaaaa ttggttatgc acgtgtcagt agcaaagaac agaacttaga tcggcaatta 60 
caagcgttac agggcgtttc taaggtcttt tcagacaaat taagcggtca atcggtcgaa 120 
cgtccacaat tacaagctat gcttaactat attcgtgaag gggatattgt tgtagttact 180 
gaattagatc gattaggacg gaataataaa gaattaacag aattgatgaa tgccattcaa 24 0 
caaaaaggag caacgcttga agttttgaat ttgccctcta tgaatgggat tgaagatgaa 300 
aatttaaggc gtttgattaa taatttagtg attgaattat ataagtatca agcggaatca 360 
gaacgcaaac gtattaaaga acgacaagcc caagggattg aaatagctaa gtcaaaagga 42 0 
aaattcaaag gtcgtcagca taaatttaaa gaaaatgatc cacgtttaaa acatgctttt 480 
gatttatttt tgaacggttg ttccgataaa gaagttgagg aacaaactgg aattaatcgc 540 
agaacgttta gaaggtatcg tacaagatac aacgtgacag togatcaaag aaaaaacaag 600 
ggaaagaggg atagtta 617 



